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Chapter 7
· Storage devices
1.      Direct Access Media
· Magnetic Disk

· Hard Disk

· Floppy Disk

2.      Sequential Access Media
·  Magnetic Tapes

·  Tape Cartridges

     3.      Mass Storage Media 

· Sequential  (Silo).

· Optical Disk Storage

· CD_ROM

· WORM

· DVD

· Magneto-Optical

· multimedia

· Data Organization.

· File Plan, Disk Access, Batch processing and Interactive processing

Why do we need storage devices?

There are two types of  storage devices, one is called the primary storage and the other is called the secondary or auxiliary storage.

Main memory is used to store data and instructions where they can be accessed in a very quick manner, but since memory is not a permanent storage medium and its capacity is limited, the need for other type of storage medium becomes necessary. We will refer to the other storage medium as secondary or auxiliary storage  media.

The primary storage gives us a very fast access but it holds data temporarily and it costs a lot of money compared to the secondary storage. 

 *** Ram Disks.

 *  Note that moving the storage media is not always easy or possible, 

Secondary Storage Benefits:

1. Space : one floppy disk can hold the same amount ofdata as one book, One CD
 can 

        hold the  same amount ofdata as 5 books.

2. Reliability : the data that we store on a disk or a tape is almost safe, unless we tamper                     

     with it or if we store in data hazard areas.

3. Convenience :  easy access

4. Economy : all a above benefits contribute to the cost reduction.

*How Do We Take Good Care of the storage media ?

   Keep them a way from: food, drinks, magnet domain, heat, moisture, sun light....... P age 130

The secondary storage media comes in differnet  types (depending on the way data are accessed and stored)

1. Direct Access Media ( Magnetic Disks(floppies and hard disks), optical (CD’s and DVD’s))

2. Sequential Access Media ( Magnetic tapes and tape cartridges).

3.   Mass Storage Media

1.      Direct Access Media:

· Magnetic Disk ( hard and floppy disks).

The hard disk: 
 a metallic Cylindrical platter coated with Iron oxide, its surface is coated with iron oxide, it is smooth (has no groves), to retrieve data the disk rotates 3600 r/m, the read write heads are positioned above and below  the magnetic surface, the  surface is made of tracks which are divided into Sectors. If the heads touch the surface of the disk data will be damaged (disk crash). Some systems do not record on the first and last surfaces.

Hard Disk’s storage capacity could go up to 5 GB, a PC can have more than one hard disk.  
A disk pack ( Direct Access System Device) DASD could contain 5 to 100 platters, some of the packs are removable but most are permanently placed.

Data are located by looking for the Disk’s surface number, the Track’s number, File’s number and the Record’s number (records are separated by gaps). Look at page 143

To maintain some type of safe storage or a backup we use Redundant array of inexpensive disks (RAID) and we implement any of these techniques:

1. Data mirroring.

2. Data Striping: distribute the data on more than one disk. (mainframe).

      Floppy Disk :


      Floppy disk is a flexible diskette 5 1/4” or 3 1/2”, were found to replace the 

      punch card, made of plastic, coated with iron oxide, used in microcomputers,                   
     data are stored in the same manner as disk packs, elements are addressed by  
  
     file, record, track and sector numbers, speed 360 r/m. 

The floppy disks are easy to transport, can be used for backup of small files and they are used for storing new S/W packages. ( for Micro and Mini Computers). Storage Capacity 1.44 MB ( can be increased by Zipping).



How Do We Organize Data On the Disk: 

1. The Sector Method :

A) Traditional sectors each track is divided into same number of

      sectors
 

B) Recording Zones : each sector holds the same amount of data                                                             
but the outer tracks have more sectors than the inner ones. 

*Data are referenced  by(track, surface and sector numbers)

2.  The Cylinder method:

Each cylinder contains a group of tracks, each track contains a group 
        of  sectors, each sector contains a group of bytes and each clustor contains a group of adjacent sectors.


   The Cylinder method reduces the allocation time . How ????

2       Sequential Access Media:

· Magnetic Tapes: 
 A plastic strip coated with Iron Oxide (a material that can be magnetised), up to 1/2” in width and up to 2400 feet long, common capacity 1600 to 6250 character per inch (CPI), price $10 to $30.    
Data representation on the Magnetic Tape : Data is represented by implementing the Nine Track coding scheme, EBCDIC  system is used where 8 bit/Ch are needed and the ninth is used for parity check. (BCD 4, 6 extended 8 bits ).

Records are separated by the Inner Record Gap (IRG), these gaps act as separators between records, IRG could easily occupy 50% of storage space, to reduce the wasted space we use Inner Block Gap (IBG).

IBG leads gives us more efficient storage and less Read Write operations which leads to faster processing.

· Tape Cartridges:


Tape cartridges have the same features as the tapes, they are mostly used 
in the Mini Computers, store 200 to 800 CPI, 300, 450, 555 feet.

Advantages of the Seq. Access Media
Disadvantages

1.  High recording density 


1. Data can be damaged by 







     environmental factors

2.  Can be overwritten for reuse

2.  Data can’t be read by humans

3.  Perfect for seq. Processing

3.   Slow processing ( Seq.)

3.   Can easily be moved around
            4.   Req. large and special  storage






       area.

3.      Mass Storage Media

Silo : The Automated Cartridge Storage System, takes 10 sec to (locate, move and mount a cartridge).

· The optical disk storage :  Compact Disks(CD’s) and  Digital versatile disks(DVD’s).
1. Compact Disk Read Only Memory CD-ROM.

Laser technology is used to store data on the CDs, bits of data are stored on an optical disk as the presence or the absence of a tinny bit burned into the disk by a pin point laser beam.

Data are recorded when a laser beam forms a pattern on the surface of polyester sheet coated with rhodium metal, data are read when laser reflects light at the surface of the disk.

Features:

· Data  stored on the CD can not be changed( adv. and disadv.)

· Data are not lost when power goes down.

· Very large storage capacity. Capacity  700 MB/disk

· Used in multimedia(voice, data and graphs).

2. WORM  (Write once read many).
3. DVD ROM  digital video disk .

Looks the same as the CD but stores 4.7 GB or  up to 17 GB, it has two layers on each 
        surface which doubles its capacity, DVD drive can also read a CD.


       CD’s and DVD’s use the same technology but DVD’s use a shorter 

       wave length.

4.  Magneto-Optical: technology that combines the features of Magnet                devices and optical ones. Not common yet. It has the high cap of the CD’s and the write over capability of a magnet disk. Coated with plastic and embedded with magnetically sensitive Crystal.

· Multimedia

Text Image and sound

To put all these different types of data in a very large a mount on a storage device was not possible , the use of the optical disks allows us to store up to 8.5 GB on a CD, or 17 GB on a DVD

What does multimedia Require:

The proper H/W(sound card, CD drive and speakers)

A special S/w that accompanies the H/W (motion picture expert group).

The speed of the CD-ROM is measured in 4X, 8X, 12X, 24X, this controls the speed of the data transfer.

Multimedia is used in entertainment(movies and games, education(encyclopaedia $99),

Civil War 40.00

business applications (employee manual) to  create a customised employee policy $44.00

· Data Organization.

In order for us to be able to process data, which is raw facts we must make sure that our data meets the following specifications:

1. Accurate otherwise GIGIO

2. Verifiable, audit trail

3. Timely: may loose value over time

4. Clear : no doubts.

Then data are organized to be processed
· Character: a letter or a digit.

· Field: a set of related characters.

· Record: a set of related fields.

· File: a collection of related records.

· Data base: a collection of related files with minimum redundancy.

